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J' 1 i/Zl i_ $yOlir<£_ i/I l/cju^ if» t //2l A/i2. l/li-u uC 

_ (3 UV1/ *j L w O' *<—' [/’*■& 

* 6 V V 

L/ <^,^~b£^jy teL U tufa jyL^j^v^/^j/^ijLyL Jti ^ ^ 

{jj)/ 0 ^/. fcjf ^\jt<^j\ i lL\yii^\iS 
(J^lf ifk^ 1 ^^(JJ^jLjj^Ij^ k^p^j(Ji ij^ (J~ 

^ji silj‘ bo w l jfe~c~ $ fcJsSsj. ij) U ^{jSssJ? by (fj"! 

J Kc/t l ^ ^ ^ (£/ v^L t' ^lTl/^ (Xp if (3 t J > 

bOwTj£jri££J<yjb4£^Tj4^ 

I (/L^L. fotfJ U>19 Ij^ £ (j£ V b (JwL~ jy CL- 6 j >/* 

-C~ 

i 

C &If \j£fjsJ&b£ 

2—yij ^j) f CVbuCjlijl j£ (Jj^J (/o $A-£-jWj& J* Lc- ^ \ycL Zl (^if 

iS&J * 1 bi Ifrl bj: d)l jcl- J*j U^f { tff (JjI J ifc^ by 1^/1- 

'itfCijjbljg (J* I (j£ (JU* f kJ&rfjjfC £-C[jjbljgBjLJ(j£GjZJi}b 
f /»£c~ ZifcJs by. {j**f\Jy£j (ji I by I 4j&\JI !}tfft ij‘ jt j£?j l31 

l$j£ (Jj£v (j b ^ U^9 j l Jvi / (J by I (/U b j l J l£*(j£tf U&->*s ly<tL U^f 

- 4^1 

jtftyilfjjf 

sJ&S \J*CL~ (J J® (^ \jJtyllS' 





jt o/j$<L-£.i!},$ji)\A-L&MlJiSlDbtC Isrfjj/' 

<y (Tree of Iife) c^vj £. <L/vji<£_trkrf&y 

*£)[&. Z— c^f- cL t__/C Jr^~ l t/j Ky>^/ ^ UJ* 2 9 y w^L c/1 /1/ >J^// 

^ 1.9 (/b/^vUc^ y i/<f- 

on* 1.3(^oDA f ^ r ) k s,^>^26.1 ^13.8 </^0.5 jtf ^3.0^ 
-^3l f jlJr^72.2vl> ( j^y^ij7.6^6.37>(^ 
>r i l y^i l (/L«y I i_Xl I^L/L«/(J« U (ji 1 i*<c I J Li * 

<y £/f-Ul- t/>)<z- f'S tf- Jjt M <£■ ij^£~ 

jCysL 1 *gfch<-jtf£ L-lj> jCyyC ^D »lfc wt> 

7i0i i^tyi &f’.y\$\j')^j)£-\j)jjft—j' , cf£-iz/'z—\ i j)\jfrji i i'& 

ij^nyi >U[^'- , ^^~ 2- tytj^^ijy"biJ\^^^'S i}jif 

fau\,3e- %_ f U Uk. Jjfeu/s 4 B* 

ZJlcL \j%jc- £,/.-c-d^ 

(f(Suckers) ^jrkS^V'Si/ 1 

4—jI t£{jj b fjg (JjjfCz- & 1/*^ & ^diA l 1/ b^ b b l ^(J^C/vi^y (X/J- 

cj(y^ (3v0^b^^y ^ji d^-dl jt 

/ij (jfi(ij^ tA^/b ij L L- *Lc/&!& ji L- k ^ 

L-^Sd»i}— bL-\vLJ&2—£-j£' 





U^^L^crif^ .jin, 

(^/;) 

cTu^y £- y^ jyO^ i^yiuy j? J i ia^jJ (JJIj^\ jjz. Sj»t £-j^ 

L- b (jJTjvJ S<Z- {jj)/*£*/. JL if I ijt 2— 1 <? jS j3 < J l Uj-t^ &y^ (jC f if % 

ifj^t Jiifcj i * o^*(j^yy ^ u i (^ )!k urXJ'i^'ijyPi 3 2 ^;i^a> (ji jyy 

^ ^ >y j£ j>Sjjji‘(ji)j? <i)£‘(f*<d£sbfojicyfj(j'p'i^£ifisj[£ 

Jrju4!20e~'\ 5^1? tylslfjZjvJj—bJ—lf^&jZsfjtjP'lj'd'fiZ-L'j^l 

iji^C^^hjtJ^yL foj >>y £~ j? jL u>? \j i 2 L <^y ^ijJj^ J i (j2^UfA* 

^90 ^80 ^£*ji u^y^j^if^ 

^ (j i^y f* ^ U ^ $ j£ <• (3 J y ^ L j cl~ & lr> k Ujj (} t fd i ift 

-/S^ycLsy^/fSt- L (/ ! vbi# \j$ [jju490^80^\> S'j’* Jx 

tyi&fWbi (j£ {jj))j)\{jjyt 
jblifii£j2-$bJi^£- to* £/1* c/^Vj^ytI vj i^_ Jj^djjji^A. 

-*^{bJs;\fl&S2-U\*$ 


1^8,4^' 

(jyV^^y 4^ f l31 sjJ'l/j U-" fc*£_ >^C^< jJ i—/Cl? 

iC £eJy\/f t/\^ UviiI Z~,> \S Ij'^^iJr-^iffjbS' 

cl~\J\^jj£ 5 0(ji j^y /ii^ u if&* 2-Jj$[/j n^A. u 

J"f C^jtfJ^y (J»S kyi f&*/. tf\J»i ojlij~~iJt 2s<:j<i—3i ojIj [f* 

if*j3i{jtfijl' 2!~ifj / (£/l*j^lfifi2~b2-j / (SiJi£L 

^y^i oTL^lr iJ^J*s U»t ^ kJj \£* 1 lOri_ T 

2~yt£~ c/^fy^ ^ J^lljijifiif^d^' 


(Suckers) 

£L~ J 3% lj)J U?J& if \p jft S/ bi Sz— [fjkS^f \pgijZ<!—3i<£r jjfi— (j lp>u /1 
»jp 4 ^ ojI jjfft)\, sjf\~\ji \-»j» j£2fCjjifs./i)^{£ifi££- tt/i^ 4 ^ 

^ ^ C^cTJt-2 5 

taf c< Ir^ (/r- Z^yL^ £^y> sjL j Ik^ji £L \$3j3?J'<z r $yt/i it ^ l 

yLw^ C^/U: ZLyJ 5 0^ 5^y wCi Ky>fC<^ t>? (.^v ^7 l^l (^i 



^ 1 ^ e - l »y ( 3 1 ></^ l/ 1 -^ i-ftjkz^jjc 

* ' *t * V ** 

^5jp4^ tjTitjr/f£^yv \f*j3 1 bi J(Jl j2l-3 
cl~ l tfjs! cl~ b & I c^C ?Z—£^yv ^ 4 ^ 1^/!^ 

4^L ZuyJy^c^> jU 4£~ 9j 


.jy 







Jj* Scfi d-2—&d J /» Vdcf* 

ififdifc d^Vdd*\Sfj isz (j f*A~ <L~ L~ 

U^J«yC^-J^^3x3x34i*t^^> s3r 

^ Uj^ ^0> 1^ ^ I ll* i*C 1 5 /jJ p ^~ycJjly r iji«/j'[7il)y^jt{jtj/{y\f 

{jydfSs.fj) 1 J^dJ’jj/o/’y'u f jtM _ <£_ C^ If b~ <z~ \J*j£<l- /^L Ij yt \j& jt 

J^fcSdd urf/tt- J t (ji 

j)I{Jj% ^ L-\* LjS 1) \ s* jt \?yi 

iy^ w i\jf lf(jfe(jUU^ 

Jfj; d/zlfL ^ ifp ^ U** cA^ d* k 1/ 1^/cJfi (jl £— d- £~ h f~ 2— If Ik U*y" 

vi i u uC ^ i> \ (j % jt <*l df— >>y A j> ^ if ^ i idlt* d (3i jO k>- <g- if ^ -* ^v* 
L j)\L- IfjfJJ7jt \JLjcl~ fffM /j?u^u! Od(J* djfj(J^y^yt 

i J u uC Jl> I a'l IV ^ <J^ 1 


j'CstJ>tL-Ajk&-£2 

j)b\)\j^ fiA- d~ d*^- J-tf &J*dlSl> ^ c^< ^ i^vC*£H<£~ t*J l /jjfrsj 

- difidjl2—yu^ j>j iJjif[/& 

-I 

d- £i — (dd^ll^iJjbljg J^/Oi(y ^d^ud 

£-zC<c~ ^ )-£- u»y oj i ^j/’ijiz- \f \ifdy 4£ ^ 

LLti d*\\s£)dj)bz- d ^d~ d— & \>i \s{jAjfzz' ci^V^ b^L & by - r 

J&lfffelJMjfftJjf 18^ 1 &b>l*Jls5^4/if^Jif U?d V 
^s£z^djbd~-rt^ fe— J u 10/^c£ —> u >>y c/*^/if uC 

£y^jfJ)\<^ttJZrf. £-SJ &*! (Jjj >I fe^1? 1^ 11 ^0^ If^ (Ji>>y 

- ^ u j^y 

ir 6^~>y >/i^ \jyLji/ g \JdzJ\^^ & d<L~ u uCJi^ l/i^ i^^ 2 L ^*^jy - r 

(ji i /jv^y^jy to*(J>/ 1 ^ u \jd\jZ fa if >/i^ 

4 

V ** ** v ty V ** 

t/ ^ (./ Oi i m i^S^ If d-J'\$J*\fy : sjj) 1 

U IvCtf J t/ 1 dl d^^d f Jb lC JfjfAmS y SdA- Ul 

SiLj'Lzf’cfj^l-<L- j^L-biJifjyd-^sj -1 

/>/1^/ i iZl d*£- 1* Iu-Xly j ^ ^ If ddi\ cl~ t— ^y (jvj l ^ 

*^^>c>c^byJ^L^(/L^lf J^t^(yj^y/il^lffej|^(mud) 

" ^ ♦ V** •• V “ 

iru^ Jcjv&^VWy^ l/l^ i^ii?^J>t/Vwii*=^ 6 l 





Uj> Zx uifij) (j'Jl'Jl d> <->( £_<=_ £- $•<£. ^Lljyjl 

Jl> tu3£-UZ ^(Aerial suckers) £- 

j- J?££i. tx/ IfL/t 

<£_ \fVd\s.^fl#j2Z-\r b^yj wbV yZ-^^ir/Jl^f 

^-4000 y»^ (Jj«yZ1^(J^f- wjy Sd^^<z- (fya*^ iSu»i <l->C 

^/Ji^800£^400^;j(j(l^zl^(i7li!>r^.^(]wj'j^w£ r 5000 
c—iJ'j U tj*j/d l £i- (jCi «Ij j 1^l (X^ l<£l ££- fctf 

£ if A^y cA <L* ^u/c/iy^-if 

£^iXi£.Zl£_jy-^i>4 £i-3 Al/wWJu 3 £^2^yy/fjyjx 

t/»>^4-7 JZlyUil i/l ^U^tri/jf^^AlfllsZl (Jj? ^_>?£ 
(./IJ^t*(j^ylj U£i- £//^ l^_ fcx I ' , 7.j2\s£- £-£^&i!ilb£-. S*— 3 t 

-£^ l/j&f *_Jf <£j/j./J/ jl* >*- tf-£ 

♦ * 

I?* 11 c/^- ij~ <4* (3 1 1.>4 1 (3 L-^ iS^ i£ L J— 

_^_lr W L j£>>‘ L £i- (jr^^L- ^‘y.J’/.jL d tjj^l tf/iJ) i^-trUljii?£i_Zlu>j 

V t •• *$ ** ** * ' ** y ? 

1& \jJzfo% (3^>^J^i- J fe!~ i v (ji JrL (X^ i 1 

(mist system)^(ji(j^y^^i_>^ 

4-^^ ^/l ^ J if** i/b/S'$- j u4 J ^ c? d* u$^ 4-*^ 1 

( 31 ^i? cj lT d# p j£4- u*3r J* Jji-5r 


J" l/L^_ fc>? ijj IV-^Jl/C Jj? £-^ J JfV>) -i-Utbutiilfsl 

jim L U& bj ^ tr u £s bs Jifjt U*y (/^ % ii jt^l-bdifjjXL 
2-~£-c^iJ L^vj^^y Jc^> j j I (^/ l if&J /jj? £- 

LJiJ&lyi U*by^ 1—yitC Jl <z-~ J%£- rvQK5* 

(^jj? d ^ c/ ^ Jy^Vj4 i y^ iy J yy* i^^^y u ^ jQjMi i oo vi i 

^ [Ss/Ms-i>Psf\J% 2-MJi li^cfwiC ^ bf ^ c^C 11^ 

b/6Jj% 2-i& 

U* 

(ji £/ i/ 6 ^c/ ^ - 4^ feK 1%.> (3 L Vt/ £<l~ >i 

^-A'-’l Otf-8 A 

247>*iyjc!j(3L ^ 

^(jiC^yl^Jj^y; 

^ i iSu»i ^ 2— & lX C^ \£u»t b 2— If ^ (J** (j^A^yi^lrlf 

ji j u ^ <y^i- t>fv j^y y Uv^Jj^y if cT^ ^y 

^y^^y (ji Ji\j~~£- u~ C& if yby 

ji 17j /^'^rZ—e-bJ’tJ* k r^ J3 ^ ^ 3 

-^ift^ij>i 

L^L/^fAerial Suckers) 

£^yv^ 


j b(Jvr<3>UiO"U^-1*If iA <£-j*f 

vi< jfjXH f l/*90 cfi3/*t f 0^3 50 £L~ \jtjhs )\U l*yy c^tjf 
jr^L l/pf^jJ * <z- CA ^bjt a /’ \pjrj [fi tfif IV f l/ 5 4 0 

A~\j L t/< jL U f jf'cL- SS*A 2-~yi'6j)/ 0 J*<L- fjij& 

Jii/^L zl i—i 

ac^fL [Jjj <SfA ty j* i \JjX l )jij&iS>*Scfifk cf j l/(3 iA i i 

-U~Afbi / lj)j*l\jAl i i JiiSffkiAljJfZZk 

/j»j U?^~ If ^ y^/i l *> (J^ f-jf* 

X^A 3 f*jAyzJ'l9)\k£Lj'l£- C^ fjXe-jOlif/ 71 Ai<iA Ihf 

< ♦ 
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LX. i[% jt i)fA<z- C^lf lUi? wl^ (X/^ lTJi> (j£ (J-^ Jl*f- tWi dr>^ 
i)»t<t—%j£ Jf Z-snjjZS'Jcjr&ti'iji&jy*\Sw (jo/ JViLO 

-(JtL-\rL-lulj 

iSl/*l$ <2L If l o^4? ^xSJ &j jt ijjfc (j IsiILjA' 

J(^<2L fJr^f^A — ftjLtifjZ^Jjfciilyz^jAliJtijfalifjZijt 

** ** *** ** ♦ •* v ♦ •• 

♦♦♦ ♦» V V 7 V ♦♦♦♦♦#♦ ♦♦ / ♦♦ ♦ ♦ H 

u^<ji*k r ii^rZlyOU’^t/y^(^’i.»Cf > ^ s z!<l ->y2 i/i 
^ ^1 fjSf#\£ £)i<k ^^D/^cT^cl hifjt 

12<s^10 3cm >jl ^j£0.5cm 
-<j_C^l f l/'Jl?>l/2‘4-D1BA‘NAAlAA'GA31l>^^^l f b/^jj7 
Wwy jvj/^lfUjl^l 500 ppn^>VNAAA4- 

(3 if(ji<i_ jy to? i/fifct* kJ'shA j/yt 

oAA~ 2LAt^fi)\^yjfj It U*/ o l^ U ififo»J i) ^ 

cruTJu^y^^ 

^ (jyOil S*— 3 t fijlf U»t 

i}iAA^^iAifi£-i)*i)bJ~if \Zc^tf[jZi)f\kd^ j Suj[2—fA\? 
& U (Jjtf ( 31 IJ (jJ.4- klzjfilj' 
^jfojij iS (3 l i/^j^(jijijy 5,?£yy^_jy fjAjf J Tii. i ^ ^ ^ i / 
j*iAL<z~A— tiJsi/jvJ-iZ- kyzs {flitfUsjb ^^ > UU’Jv 0 !><< vi jl^^y ^ jj^r 

1^(3 1 (J^ (j>i//i I (jjy? (31 w Ti(jw /(^ (3^ cTj t 

(j*^ (J ^ (X jf/jtj&j AA J3 Js(j3 L^UUCjj/t/t 


i ** 

~U^^~)$L-\»jj<=-iL (stamens)'-/ <J*lr -1 

-0*2- If 
c^>ki iS^-i 

2^1 O^JliJ^il -r 
/^l(j/ly -O' 

- c# 3* l/ i ijjjjjZ \ ii^jt >5j^ ^ (3jf 6jU^lTlTJ4 - ^ 

(Hand Pollination) ifeyC {J^jjzLjiLu^ -1 
£i/L^{}y:ifjkdjkf£t/&6bj3%d3lfd*tfft/\s'6bJs(sijt2Lj ! ’iJ'l 

i'f*~\Jl i*! l)H 

- ^£ijifs c3i ijTi Jj4 ojI^ / iyj^_ i Tji fi~X 1 

(33</o(Cy£/i^^pJ ^ 

(Pollen Suspension) J&jPbjj ~2 
LfjjffS^^O* A3^c|420^UiA^10^l^ Jy^J^A/f 

C^ 2yJ L ^ ^ ^ (^rr l^f JL 

^U^l^^(j</^y^80^60 


if A W^ui 3* iXX* u~ u»i j$ (3 if (3 ^X* 

(j*UA fyz fj bj>l*£z~ fJj$jUjjb iftJsLf 

if* to I^(Jj? s2SjjsS)\£L ^>j)X 

S^ijfcMj£~iJj[ / f^f^r^Lj/f^^tb 

tfci^l 4j*/*iffj% i~yi \J\L-\?yi tj)/ to3jjJtj&lj3l 

\yi*zs,$*c~& L y^L. I fd*e~ <L- ^ 'L r Xbc~ 

~£—iSj)/ > *&j&X\* ijS3 iZl t—tXI 

&*/ 

to l>£ Zl sojIj Isf fif^fsJ fji*?3 ff- (Jt lJ^LA 

y j£{\c f Jif (J^ ffj~ ifbjl few IVf (ji o^lTjyJ (J*' 1^ 2/y^ (J"! 

4 ♦ * V v •♦ 4 ♦ * x # 

ijjb^ fjjfjL l/i to (j^jv 1^ j^lfXij*i iLJzif'Jifs^ CT^yj (3 
y^ If lC; (jy V(j^ ^>Jr-^1 (j3/C ^ lr If 11^ IJoJ> J(/jr^ ^ ,L U^ 

fyj ifX ^—^ J t (3 If if Ififij* 

ijj}/*&/. &> (^ f2— if^Cjipi 2 l y^cfy^ 

-^ljf\rif^2 r J>Jj 

&> (^ if93 1 Vi \j£-jX 

(3 ly T^ v>3y i_ T(jC/i i Jy( X f- ^ 1^ fu»t m t vi jXltcL i 

-£-ifU~ ^ 1^^ ii[ fe fjJy(j3 1 J Ify? 


^^cTuiiyy 

few IV l>^(/%y) l(^ jLy? <L^y^-j <cV>i l j&>j)} -1 

^(^JwJvCvi<(iv^U^(spathes)Jl^J(/< 

^Jk^I 6^1 2j!$4bJ&d>\J s - r 

U>/<(Js^(rachis)(Jffi4bJj4 ~r 


^ JTf^s/iiy eft jjc~ Jl^'i^ijf'i ~r 

~ i 

Zl^^y ^ a* S&U" (j£ J 9 ^- 1/ fctf if C% (J~ ij'f - ^ 

—^ It i? dd*J** if l^* ^ i f 

cJ'bjtS^ 

^ i^bs. {fijt ££ <C~ o-^yy J iJi? c3.j ^T \h 
^j/ > / z*i<L~ U J li (j£ (Jy c3i by. Bi j J U Jj£ (Ji^ U 

£ zi \s\j\<t—j in* d^/^j^d ddj*~& tf*zji*ijZjbj£ (Si/ f 

J>f (Jvy (J l£ Jlf J li/^ 0 J ^ l>>* l jyCe ^LZI^aV aj byCCy^ (/}U,<jL 

jt/*\2 jS lT<£_ feja>>‘l lyii^/^tL-y i^Jii Scf ' wi^l/iC;- 
(/<kS^ r 'u-^K cAi^ iSj->^u~ U-^* 


(Dried Pollen) -3 

^ ^/1; i_XJ i?> ^ Z. }Jjf<js { J2c r tf u-1 Mayt 

ZU 2 (ji tyZ. f U l$/?fZ- (JjS J’^j&s o»Ji}l/ijj bjj us lr If l 

- { Jl^J > ’b J) 

-\Ji>fjd^t-x££v&*»\.<-$ 
(/<-<£_ Irlf ti/fy ji!4 »jLu? 4 ^ (buffer) /‘■f\j > -c^>j. ^L^jCs/jhu) _r 
.^c^ifi/J^i^/^vru^j^L^i^r 
«i;J_Z^Y^V^^ l '*^f--’^ l r C| 4 '^ 4 >_r 
5j l /\jibjje~)j, iS&lft\Jy^fyi<L~d- U&S'Jt/’iSu&'i 

^ Zl ^ 70^50 ^ ^ (T U Lf^ ^ cT ^ ^ < <J ^ 

(Ju<sM 200^/^iLZl y^2 512 It'Zl c/yr l - U>w 

d—d—j'®' <z- J> J& ^7 Ode ftd- <£Ltf\s. (Jif ^j)/° 

* ** C V ♦ / ♦V V 6 

<^;u-iZL^tr> 

t-if uC/jy^j(/t/f-( 3 ^ JLjc 1/^14 J^j'sL ji-^-Jj* d <=- ">- 4 " 

J^<iy £ to jit y. zL-bjjc^L-itj 

^Jc^>#)w£flJ^^tfT -r 

^ 5 ^4 (ji (./! t>? f^fC j(/»^ i^cXy <L—>y y^i (ji \j\\J£~ 

it/jt <J &}L~ b d—yt J&'lJ—lsj'i l^f J> U&Z'J*S’du& ^ ^ -^jIjc^ -1 


£-\7\rilbj4^^UljtfJ*ijZ(J'L{Jt ^Cjjfyyi S K <J~ 

,^(rl vx&fti.JjtjfytoJjt/Jfi 
(0\f\j>Jj/ 

-Jt d[5fajj 
(J) Ik 

^ ir l^ l/J l^ ^ <ji ^ U (/kS i ^ ^ Ul ^ y^(/f^c^U 

I* ^\J ^ If L/J 

tZ^lSf ^ I j (Jjp b/'ijyf'kzjC iSif I (S l ZSit Gift'S J ) I C^f- bf 

J<Lre.~ (jlij?^^ J^ | ^£^40 vU^(J^>> 1 fctygj^V (3 ^ 

J of* Jl^i^sjjbfj^J^sl(Sl/ljsL^ J^Jr/ 

i w v 

JjU>/ 

o^v^wSS U' t f$t/f 

Ki b? \ h />£t\Jl JlV/ji l^e//(ji (jU-wp b? lJ^ c/l 

j£ (Jv^_>?il-<£_ i^jCw; £ i—fJ&J? txjtfijJj? 

j'qfS jt J\)\L eJWtZl j>fw£t^38.5J> JL H Jc*01? 

d!/l> 

_^_fctft^L tffJvCL-\Ji/J)\ l|ftl£l w£/ foty.U^-f)i)?{jZy i'Jv tfj'l 

Hi/?b /'\iIf lUc^c^Uif ^iVt/l 
<]*■ ^ij3470jLjl Jii-yt£„c- frlfrfl/JylSt/W 

(Jj IJ 

lJjVJ^90^80j:Jl/-^&tftf^^^U^fix^ifdl/ > 1 , 

taw j sjjyl' ^{J\J$4L- taoU^yjf iy*i£** J iSuya- Ub'J-’tJ* tffi-tz- (3 If if a* 5 ^ 


I lC^ ^ ^ It If y ^ 1^ 

~£l w »j i j 

_ (jf* UJ^Ti—/G*2 \)/.L»f 
£)j 

j'tZl l/cl^/ji^-lrlf l/i 

tfc*S -<£_1 \ i 3lt/Jt->fU»^J t *£-q-tX l^LyV'wX ^Jvji (/!-<£_ f If 0^ 
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